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Response to Amendment 

This is in response to the Amendment filed 8 September 2006. 

{Previous) DETAILED ACTION 
Specification 

1 . The objection to the disclosure because of minor informalities has been withdrawn in 
view of Applicant's Amendment. 

Claim Rejections - 35 USC § 103 

2. The rejections of claims 1, 3-6, 8-12, 14 and 16-22 under 35 U.S.C. 103(a) as being 
unpatentable over Benz et al. (5,645,950) in view of Reiser et al. (4,202,933) have been 
withdrawn. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1, 3-6, 8-12, 14 and 16-22 have been 
considered but are moot in view of the new ground(s) of rejection. 

(New) DETAILED ACTION 
Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 8-12, 14, 16-22 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
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described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

The specification does not enable one skilled in the art to which it pertains to control a 
quantity or flow of feedback gas from the cathode side to effect a relative humidity of the 
cathode supply gas, or to adjust the controlled quantity of cathode feedback gas based on a 
desired relative humidity of the cathode supply gas. 

The specification discloses in Figures 4 and 5 fuel cell system characteristics based on 
relative humidity increased attributed to a feedback gas flow. The key characteristics include 
feedback gas mass flow, total compressor mass flow, compressor discharge temperature, and 
dew point temperature. However, these figures provide no guidance on specific values or range 
of values needed to control a quantity of feedback gas from the cathode side to affect a relative 
humidity of the cathode supply gas. Further, in order to adjust a controlled quantity of cathode 
feedback gas based on a desired relative humidity of the cathode supply gas, would not the 
method or system require a means of measuring or determining the relative humidity and 
providing a signal back to the controller so to adjust the metering device, the compressor or the 
injector. 

Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 1, 3-6, 8-12, 14 and 16-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Benz et al. (5,645,950) in view of Kaufimann (2003/0219636). 

Claim 1: Benz et al. in Figure 1 disclose a fluid flow system to adjust a humidity of a gas 
supplied in a fuel cell system, comprising: 

a fuel cell stack (12) having a cathode inlet and a cathode exhaust (col. 2: 8-12); 

a compressor (6) that draws in fresh gas (3) and compresses the gas therein; and 

an injector (10) injecting water into the gas within the compressor, the compressor 
supplying the gas to the cathode inlet; and 

a controller that controls the compressor and the injector to adjust the humidity (col. 3: 
60-col. 4: 12). See col. 2: 8 - col. 3: 15, and col. 3: 48 - col. 4: 54. 

Benz et al. do not disclose a compressor that draws in a mixture of fresh gas and 
humidified exhaust gas from the cathode exhaust and compresses the mixture therein, a metering 
device to adjust the flow of cathode exhaust to the compressor, and a controller that controls the 
metering device. 

Kaufmann in Figures 1, 3 and 4 discloses a compressor (5) that draws in a mixture of 
fresh gas and humidified exhaust gas from the cathode exhaust and compresses the mixture 
therein, a metering device (i.e. controllable throttle 7 or controllable valve 10) to adjust the flow 
of cathode exhaust to the compressor, and a controller that controls the metering device 
(paragraphs [0006]-[0012], [0018]-[0023], and [0031]-[0038]). 

The Examiner has construed the controllable throttle 7 or controllable valve 10 as a 
metering device in light of the Kaufmann's teaching in paragraph [0012], [0020], and [0032] 
which disclose that these devices make it possible to influence (i.e. measure) the quantity or ratio 
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of oxidant stream flowing through return line 6 and to set the degree of humidification affected 
by the recirculation of oxidant. The Examiner has also construed Kaufman's teaching of a 
controllable throttle or valve as encompassing a controller for controlling such devices. 

Further, Reiser et al.'s teaching of a controller 1 1 for controlling the entire fuel cell 
system as well as compressor 6, injector 10 in combination with Kaufmann's teaching of a 
controllable throttle or valve would obvious a controller that controls the metering device, the 
injector, and the compressor to adjust humidity. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the system of Benz et al. by incorporating the cathode 
exhaust return line and controllable throttle or valve of Kaufmann because both are concerned 
with adjusting the humidity of a gas supplied to a fuel cell system, and further Kaufmann teach a 
compressor that draws in a mixture of fresh gas and humidified exhaust gas from the cathode 
exhaust and compresses the mixture therein, and a controllable a metering device that would 
have provided a simplified means for achieving a water balance in the overall fuel cell system, 
and for humidifying the fuel cell membrane thereby improving fuel cell performance and provide 
cost savings. 

Claims 3-6: The limitations set forth therein have been considered, and construed as 
process limitations that add no additional structure to the Benz et al, combination. Further, 
because the Benz et al. combination is structurally the same as instantly claimed, and provides a 
controller in communication with the compressor, the injector, and metering device, it appears 
capable of providing the claimed process limitations. 
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Claim 8: The rejection of claim 8 is as set forth above in claim 1 wherein the Benz et al. 
combination would obviously provide a method of regulating a humidity of a cathode supply gas 
to a cathode side of a fuel cell stack, comprising: 

mixing the cathode supply gas with a feedback gas from the cathode side to affect a 
relative humidity of the cathode supply gas; 

injecting water into the cathode supply gas to further effect the relative humidity of the 
cathode supply gas; and 

compressing the cathode supply gas in a compressor. See col. 2: 8 - col 3: 15, and col. 3: 
48 - col. 4: 54. 

In particular, Benz et al. in Figure 1 disclose a method of regulating a humidity of a 
cathode supply gas to a cathode side of a fuel cell stack, comprising: 

injecting water into the cathode supply gas to effect the relative humidity of the cathode 
supply gas; and 

compressing the cathode supply gas in a compressor. See col. 2: 8 - col. 3:15, and col. 3: 
48 - col. 4: 54. 

Benz et al. do not disclose mixing the cathode supply gas with a controlled quantity of 
feedback gas from the cathode side to affect a relative humidity of the cathode supply gas, the 
controlled quantity of cathode feedback gas adjusted based on a desired relative humidity of 
cathode supply gas. 

Kauftnann in Figures 1 and 3-4 discloses mixing the cathode supply gas with a controlled 
quantity of feedback gas (via a controllable throttle or controllable valve) from the cathode side 
to effect a relative humidity of the cathode supply gas, the controlled quantity of cathode 
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feedback gas adjusted based on a desired (degree) relative humidity of cathode supply gas 
(paragraphs [0006]-[0012], [0018]-[0023], and [0031]-[0038]). 

Kaufmann, in paragraph [0012], [0020], and [0032], disclose that the controllable throttle 
or controllable valve make it possible to influence (i.e. measure) the quantity or ratio of oxidant 
stream flowing through return line 6 and to set the degree (desired) of humidification affected by 
the recirculation of oxidant. The Examiner has construed humidity as broadly encompassing 
relative humidity. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the system of Benz et al. by incorporating the cathode 
exhaust return line and controllable throttle or valve of Kaufmann because both are concerned 
with adjusting the humidity of a gas supplied to a fuel cell system, and further Kaufmann teach a 
compressor that draws in a mixture of fresh gas and humidified exhaust gas from the cathode 
exhaust and compresses the mixture therein, and a controllable a metering device that would 
have provided a simplified means for achieving a water balance in the overall fuel cell system, 
and for humidifying the fuel cell membrane thereby improving fuel cell performance and provide 
cost savings. 

Claim 9: The rejection is as set forth above in claim 8 wherein further the Benz et al. 
combination discloses that the cathode supply gas is air. See Benz et al., Figure 1, air supply line 
3. Kaufmann in the abstract also disclose that the cathode supply gas is air. 

Claim 10: The rejection is as set forth above in claim 8 wherein further Benz et al. 
disclose vaporizing the water within the compressor (col. 3: 4-6). Kaufmann in paragraph [001 1] 
also discloses vaporizing the water within the compressor. 
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Claim 11: The rejection is as set forth above in claim 8 wherein further Benz et al. 
disclose that vaporizing is achieved using heat generated through compression (col. 3: 4-6). 
Kaufmann in paragraph [001 1] also discloses that vaporizing is achieved using heat generated 
through compression. 

Claim 12: The rejection is as set forth above in claim 8 wherein further Benz et al. 
disclose adjusting a compression pressure of the compressor based on a quantity of water to 
vaporize the water therein (col. 3: 63- col. 4: 30). 

Claim 14: The rejection of claim 14 is as set forth above in claim 1 wherein the Benz et 
al. combination would obviously provide a method of regulating a relative humidity of a gas 
supplied to a cathode side of a fuel cell stack, comprising: 

controlling a flow of feedback gas from the cathode side to a compressor to adjust the 
relative humidity of the gas (see claim 13 above); 

vaporizing water in the compressor to further adjust the relative humidity of the gas 
(Benz et al. disclose vaporizing the water within the compressor (col. 3: 4-6).; 

and discharging the gas at a pressure sufficient for use in the fuel cell stack. See col. 2: 8 
- col. 3:15, and col. 3: 48 - col. 4: 54. 

Benz et al. disclose that the water may be injected upstream of the compressor which has 
been construed as providing water injection into the compressor. 

In particular, Benz et al. in Figure 1 disclose a method of regulating a humidity of a 
cathode supply gas to a cathode side of a fuel cell stack, comprising: 

directing a flow of cathode supply gas (3) to a compressor (6); 



Application/Control Number: 1 0/623,99 1 Page 9 

Art Unit: 1745 

injecting water (via injection nozzle 10) into the compressor, controlling the water 
injection (via controller 1 1) to adjust relative humidity; 

vaporizing water in the compressor to adjust relative humidity; and, 

discharging the gas at a pressure sufficient for use in the fuel cell stack. See col. 2:8- 
col. 3: 15, and col. 3: 48 - col. 4: 54. 

Benz et al. do not disclose controlling a flow of feedback gas from the cathode side to a 
compressor to adjust relative humidity. 

Kaufmann in Figures 1, and 3-4 disclose controlling a flow of feedback gas from the 
cathode side to a compressor (via controllable throttle or controllable valve) to adjust relative 
humidity wherein the gas is discharged at a pressure (pi) sufficient for use in the fuel cell stack 
(paragraphs [0006]-[0012], [0018]-[0023], and [0031]-[0038]). 

The Examiner has construed humidity as broadly encompassing relative humidity. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the system of Benz et al. by incorporating cathode exhaust 
return line and controllable throttle or valve of Kaufmann because both are concerned with 
adjusting the humidity of a gas supplied to a fuel cell system, and further Kaufmann teach a 
compressor that draws in a mixture of fresh gas and humidified exhaust gas from the cathode 
exhaust and compresses the mixture therein, and a controllable a metering device that would 
have provided a simplified means for achieving a water balance in the overall fuel cell system, 
and for humidifying the fuel cell membrane thereby improving fuel cell performance and provide 
cost savings. 
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Claim 16: The rejection is as set forth above in claim 8 wherein further Benz et al. 
disclose that vaporizing is achieved using heat generated through compression (col. 3: 4-6). 
Kauftnann in paragraph [001 1] also discloses that vaporizing is achieved using heat generated 
through compression. 

Claim 17: The rejection is as set forth above in claim 8 wherein further Benz et al. 
disclose adjusting a compression pressure of the compressor based on a quantity of water to 
vaporize the water therein (col. 3: 63- col. 4: 30). 

Claims 18 and 19: The rejection is as set forth above in claim 8 wherein the Benz et al. 
combination discloses a feedback gas but is silent as to a saturated or super-saturated feedback 
(i.e. recycled cathode exhaust gas). However, because the method of the Benz et al. combination 
is the same as that instantly claimed, it would obviously provide a saturated or super-saturated 
feedback. 

Claim 20: The rejection is as set forth above in claim 1 wherein the Benz et al. 
combination would obviously provide a method of regulating a relative humidity of a gas, 
comprising: 

controlling a flow of feedback gas to a compressor to adjust said relative humidity of said 
gas (see claim 13 above); and 

vaporizing water injected into the compressor to further adjust the relative humidity of 
the gas Benz et al. disclose vaporizing the water within the compressor (col. 3: 4-6). 

In particular, Bens et al. disclose a method of regulating a relative humidity of a cathode 
supply gas to a cathode side of a fuel cell stack, comprising: 

directing a flow of cathode supply gas (3) to a compressor (6); 
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injecting water (via injection nozzle 10) into the compressor, controlling the water 
injection (via controller 1 1) to adjust relative humidity; 

vaporizing water in the compressor to adjust relative humidity See coL 2:8- col. 3:15, 
and col. 3: 48 - col. 4: 54. 

Benz et al. do not disclose Benz et al. do not disclose controlling a flow of feedback gas 
from the cathode side to a compressor to adjust relative humidity. 

Kaufmann in Figures 1, and 3-4 disclose controlling a flow of feedback gas from the 
cathode side to a compressor (via controllable throttle or controllable valve) to adjust relative 
humidity wherein the gas is discharged at a pressure (pi) sufficient for use in the fuel cell stack 
(paragraphs [0006]-[0012], [0018]-[0023], and [0031]-[0038]). 

The Examiner has construed humidity as broadly encompassing relative humidity. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the system of Benz et al. by incorporating cathode exhaust 
return line and controllable throttle or valve of Kaufmann because both are concerned with 
adjusting the humidity of a gas supplied to a fuel cell system, and further Kaufmann teach a 
compressor that draws in a mixture of fresh gas and humidified exhaust gas from the cathode 
exhaust and compresses the mixture therein, and a controllable a metering device that would 
have provided a simplified means for achieving a water balance in the overall fuel cell system, 
and for humidifying the fuel cell membrane thereby improving fuel cell performance and provide 
cost savings. 

Claims 21 and 22: The rejection of claims 21 and 22 are as set forth above in claims 18 

and 19. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas H. Parsons whose telephone number is (571) 272-1290. 
The examiner can normally be reached on M-F (7:00-4:30) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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